The effects of thyroid state on sarcomere dynamics of ventricular cells and contraction of papillary muscles in the rat heart.
Diastolic sarcomere length, amplitude of maximal sarcomere shortening, maximal rate of sarcomere shortening, maximal rate of sarcomere re-lengthening, time to peak sarcomere shortening and trans-sarcolemmal ion currents were measured in isolated ventricular cells from euthyroid, hypothyroid and hyperthyroid rats. The data were compared with the developed tension and time to peak tension of papillary muscles. The diastolic sarcomere length was not affected by the changes in thyroid state. Hypothyroidism led to an increased time to peak sarcomere shortening, an increased time to peak tension of the papillary muscle, and a depression of the maximal rates of shortening and elongation of the sarcomeres. Changes in dynamics of the sarcomere and contraction of papillary muscle did not occur in parallel under the influence of hyperthyroidism. In comparison with the euthyroid state, the time to peak tension was shortened and amplitude of shortening of the sarcomere was increased. The time to peak shortening of the sarcomere and developed tension of papillary muscle remained unaltered. In cardiac cells, hypothyroidism was associated with a decreased slow Ca2+ current and hyperthyroidism with an increased slow Ca2+ current. In contrast to euthyroid and hypothyroid cardiac cells, the hyperthyroid cardiomyocytes exhibited a trans-sarcolemmal transient inward current after repolarization. Both hypothyroidism and hyperthyroidism resulted in a depressed potentiation of sarcomere shortening and myocardial developed tension after resting.(ABSTRACT TRUNCATED AT 250 WORDS)